INTRODUCTION
Massive Astrophysical Compact Halo Objects, MACHOs, putative objects with mass between sublunar and solar, are the most natural candidates for the Galaxy's missing matter (dark matter), since they could solve the problem of the missing baryons: while at the Galactic level 10% of the cosmic budget can be attributed to known objects, at cosmic scale 30% of the baryons may be missing [1] . (Dark matter of galaxy clusters and at their scale must be of non-baryonic nature.)
But the case of MACHO dark matter has suffered a rough ride. Originally populations of MACHOs were considered as the cause of all dark matter. The interpretation of brightness fluctuations in the Twin Quasar Q0957+561 A,B as caused by massive objects of a few Earth masses in its lensing galaxy supported the case [2] . However, direct searches for microlensing of stars in the Magellanic clouds by MACHOs passing in front of them, carried out by the EROS [3, 4] and the MACHO [5, 6] collaborations, turned up empty handed. Since then the mantra is: MACHO dark matter is ruled out.
Great was the surprise to detect by microlensing against the Galactic centre an unbound or distant Jupiter-mass population, which outnumbers the mainsequence stars by about a factor two [7] . Further investigation shows that at least half of them are indeed free floating planets [8] . The rate for free floating planet observation against the Galactic centre is estimated at dozens of Earth masses and over a thousand Jupiters per year [9] . Furthermore, because the Galactic halo appears to be less heavy than it was assumed a decade ago, the conclusion of the MACHO team that MACHOs are ruled out as the main component of Galactic dark matter has been questioned [10] . The situation presently thus welcomes any positive or negative result. We shall investigate another case of microlensing.
Planck has observed the Andromeda galaxy and found its dust temperature to have a maximum of 22 K in the nucleus and decaying linearly to 14 K outside of the 10 kpc central ring, with the spiral rings extending to 26 kpc [11] . Many cold (T > 15 K) clouds are observed by Herschel, in particular in star forming regions, with possibly a colder core with T down to 10 K [12, 13] . These observations put forward a fundamental role for hydrogen clouds that get cooled towards the triple point at 13.8 K and pass the first order transition line towards the liquid and solid phase.
When a massive object passes in front of a star, it acts as a gravitational lens that distorts and enhances the light. In the Galaxy, typical distortions are micro arcseconds in size, hence the term microlensing. But if the microlenseis a large, dense gas cloud, the light that comes to us may be absorbed on its far side, whence occultation takes place.
A 15 K primordial H cloud of Earth mass with φ He = 25% weight in He, has a large isothermal radius, R iso = GM ⊕ µm N /2k B T = 2.85R ⊙ , where µ = 1/(1 − 0.75φ He ) is the mean weight and m N the nucleon mass. Given its huge column density ∼ 10 28 cm −2 , a light ray will be extinct when its impinges the cloud, up to the light extinction radius R ext > ∼ R iso where the column density has fallen to 10 22 − 10 23 cm −2 . Such Earth-mass, Solar-size cold clouds may thus induce occultation in lensing events towards the Magellanic clouds and in the Twin Quasar. The latter case has provided data which we analyse first.
In section 2 we recall properties of the Twin Quasar and the luminous inner ring of its accretion disk. In section 3 we consider five models for the Colley-Schild 2003 lensing event. The related physical aspects are discussed in section 4. In section 5 we consider the possibility of occultation in lensing of the LMC, while in section 6 we connect to the theory of Gravitational Hydrodynamics. We close with a conclusion.
ON THE TWIN QUASAR AND ITS LENSING
The intrinsic variations of quasars make it hard to distinguish their microlensing events, but lensed quasars may expose them because they will occur in one of the images, while the other image(s) can be taken as refer-ence. When data from the quasar images are at disposal, the knowledge of the time delay is then mandatory. The QuOC-Around-The-Clock consortium of 12 observatories around the globe continuously monitored for 10 days in January 2000 the A image of the quasar Q0957+561 and in March 2001 the B image, setting their time delay as 417.09 ± 0.07 day [14] . Next, Colley and Schild [15] (to be denoted as CS03) reconsider observations of 5 nights in 1994.9 (A image) and 1996.1 (B image) and adjust the -slowly changing -time delay for that period to 417.07 ± 0.07 days. Such a small error allows to subtract the intensities in the images, which exhibits that in the fifth night a clear lensing event occurs. The authors connect it to a sublunar mass microlensein the lensing galaxy. However, such a light cloud should have evaporated already [16] . We shall reinterpret the lensing event by a more precise modelling of the situation.
Specific properties
Reverberation processes expose the luminous inner rim of the quasar accretion disk (shortly: the rim). This sets its radius as R q = 4.0 10
16 cm, where cosmology enters merely through the redshift [17] . The angular distance d A (z q ) = 1.123 Gpc, following from the WMAP7 cosmol-
, Ω Λ = 1 − Ω M [18] and h = 0.74 [19] , leads to an opening angle
We shall be interested in this rim, because it will be involved in lensing, as we discuss below. First we have to describe its basically elliptic shape on the sky. We take an observation frame with z-axis pointing to the heart of the quasar and the x-axis set by the lensing plane (quasar, lensing galaxy and the Sun), so that both quasar images lie on the x-axis [? ] . Finally, the y-axis is perpendicular to the lensing plane. In the quasar rest frame, the rim is a circle that can be parametrised as R = R q (cos φ, sin φ, 0) with −π < φ < π. It is inclined over an angle α = 55
• with respect to the z-axis [17] . Hence in the frame where this rotation lies in the y-z plane the rim has 3d position: R = R q (cos φ, sin α sin φ, cos α sin φ), and of this we observe the (x, y) components located on the 2d angular ellipse θ q (cos φ, sin α sin φ). This vector makes an angle β with respect to our x-axis, so that in the absence of the lensing galaxy we would observe the rim as an elllipse x(φ) = θ q (cos β cos φ + sin α sin β sin φ, − sin β cos φ + sin α cos β sin φ) around the heart line to the quasar, with −π < φ < π.
By the lensing galaxy two images (A and B, or ∓) of the rim are created; their µas size can not be resolved optically, but we will see below that microlensing can achieve a resolution by creating a specific profile with two peaks. The lensing galaxy squeezes the components (by factors 0 < µ x ± < 1) in the lensing plane (x-direction) and elongates them in the normal to the plane (y-direction), by factors µ y + > 1 or µ y − < −1 that we specify below. (µ y − < 0 refers to inversion of the picture.) The quasar inner rim is thus viewed around centres of the ± images at the angular positions
, (1) where −π < φ < π. Lensing theory tells us that for a point source S and a point lens L of mass M at distance d L , the angular and physical Einstein radius read
with d S the distance to S and d SL the one from S to L.
With the source at the angular position x and, likewise, the lens at r, there occur two images at the angles
The magnification factors in the lensing plane, µ A more detailed modelling of the lensing galaxy has appeared to be difficult, without a clear result up to now [20] . What enters in our analysis are the magnification factors µ A value smaller by, say, a factor 2 will lead in our upcoming analysis basically to a microlense distance enhanced by this factor and a mass reduced by it. Such quantitative factors will hardly modify our conclusions.
MODELS FOR THE MICROLENSING EVENT
The data of the microlensing event of Figure 2 of Colley and Schild [15] is reproduced in Figure 1 . Exposed are the R-filter data of the A image (filled circles) minus the interpolated ones of the B image, as well as the interpolated A data minus the B data (open circles), with the A (B) data binned at half (full) hours. The no-peakonly-noise explanation is strongly ruled out [15] . Indeed, it has χ 2 = 80.4, χ 2 /ν = 4.02, so, if the errors are considered as independent Gaussians, only with probability 3.3 10 −9 the cause is a statistical fluke. The two data sets are consistent; the 12 data points where the sets overlap have χ 2 = 77.0, this would be a fluke with probability 1.5 10 −11 . Hence with very high confidence the data represent a physical event. Their sign corresponds to a lensing event in the B image. Notice, however, that CS03 do not exclude the possibility that the signal arises due to a dimming event in the A image.
When the center of the microlense crosses the quasar ellipse in the B image at the angles φ 1,2 at times t 1,2 , respectively, we may describe its angular position as
a linear motion, and its angular speed as the constant
The inner rim of the accretion disk is a bright, narrow region that carries c rim = 25% of the total intensity and the lensing of this part can be detected. The main part of the disk produces 75% of the intensity, but does not contribute to the lensing [17] . Each "infinitesimal" region (φ, φ+ dφ) of the rim (1) produces light rays which in the microlensing event are also magnified by the factors (4). If both the ± images contribute, the intensity is enhanced by a factor µ = µ + + |µ − |, which combined over the rim results in a magnification
Lensing in the B image involves u(φ, t) = |x + (φ) − r(t)|/θ E . On top of a common, time dependent intensity of both images, the data yield an excess R-filter magni-
, to be modelled by m(t) = 2.5 log 10 E(t) from (6).
Since the microlensepasses through the view line towards the rim, the impact parameter of the point-lens problem has no meaning for this event.
We now consider various possibilities for the event.
A single microlensing event
In order to improve the modelling successively, we start considering a single lensing event, which allows us to make a local straight-line approximation for the ellipse. Indeed, if the Einstein angle θ E is much less than µ y + θ q , the lensing effects occur close to the ellipse, which then looks as an infinite straight line. For a crossing taking place at the angle φ 1 , we approximate
, where only v ⊥ , the component of v perpendicular to x ′ (φ 1 ), is relevant. Setting A = |x ′ (φ 1 )|/θ E and s = (t − t 1 )/t E , where t E = θ E /v ⊥ is the typical event duration, the magnification is obtained by integrating over the line,
Here K(k) and E(k) are the complete elliptic integrals of the first and second kinds, respectively. Near there crossing at s = 0 there occurs a logarithmic divergency
a remainder of the 1/u singularity of the point-lens case in Eq. (4). It can be cut off by a small but finite thickness of the inner luminous part of the rim. Since the data points of Fig. 1 are not dense, the peak in E will achieve to pierce in between them, which prevents a fix of this thickness, hence we neglect it. The fit yields A = 29 ± 5, t 1 = 5.775 ± 0.004 day, t E = 1.0 ± 0.5 day. As seen in Fig.1 , this fits well with χ 2 = 7.65. The "too small" value χ 2 /ν = 0.45 (it should equal 1 for Gaussian errors) brings us in the uncommon case of a "too good fit". The same behaviour occurred in the simple Gaussian fit reported by CS03, which led to χ 2 = 9.2 and thus χ 2 /ν = 0.51. Given that the data represent a physical event with high probability and lie close to the theoretically motivated curve, it is very unlikely that we are "fitting noise", hence must assume that CS03 have been too conservative and overestimated the error bars by at least a factor 1.5 (we will finally argue for a factor 2.5). Hence from now on we work with extremely good fits; we shall invoke arguments other than minimising χ 2 to select between the models.
There is an argument against the present single-peak model, which will also apply to our further models, except the last one. The involved logarithmic divergency at the peak (whether or not regularised by a small width of the luminous inner rim of the accretion disk) is not expected from the data. Indeed, Fig. 1 of CS03 exposes that not much special is going on with the separate A and B magnitudes. Moreover, the unbinned data neither show particularly large values that would hint at a narrow peak (R. Schild, private communication). Hence we conclude that something else is going on, and that we cannot avoid but looking at fits with even smaller χ 2 /ν. The possible logarithmic singularity for the lensing curves has so far not been considered to be a problem in works on the subject, supposedly because the luminous disc of the quasar source has finite size, so that the point source-point mass approximation breaks down and prevents the divergence. However, this is argument is incorrect, since the divergency stems from the narrowness of the rim, as exposed explicitly in Eq. (9).
Two different microlenses?
The 20 data points in Figure 1 actually exhibit a double peak structure. We start with considering that two unrelated microlensing events through the ellipse take place, for each of which either the entrance or the exit passing is not documented.
Two microlenses, viz. m = m 1 + m 2 , fit with χ 2 = 2.00 (χ 2 /ν = 0.14, ν = 20 − 6) and A 1 = 22 ± 3, t 1 = 5.767 ± 0.002 day, t E1 = 0.24 ± 0.07 day and A 2 = 28 ± 5, t 2 = 5.909 ± 0.002 day, t E2 = 0.14 ± 0.07 day. The fit is presented in Figure 2 .
However, the occurrence of two separate, nearly simultaneous events is rather unlikely, since neither in the previous 4 nights, nor in the 5 full days of monitoring around the world [14] a lensing event with duration of hours has been observed. Hence we consider other options.
A microlense intersecting the ellipse twice
More plausible is that a single microlense enters the quasar ellipse at the time t 1 of the first peak and exits at time t 2 of the second peak. We now have to incorporate the full shape of the ellipse, that is, to employ Eq. (6) Fig. 1 . Full line: two independent microlensing events in image B. Except for the logarithmically divergent peaks, the profile coincides within the error bars with the observations. However, a double peak structure should arise when one microlense moves through the ellipse shaped B image of the bright inner rim of the quasar accretion disk.
with definitions (1) and (5) . The best fit is very close to the one in Fig. 2 , see also its caption, which shows consistency between the approaches. The present case involves crossing times t 1 = 5.768 ± 0.002 day and t 2 = 5.909 ± 0.004 day, crossing angles φ 1 = −2.86 ± 0.02 and φ 2 = 2.75 ± 0.01. The amplitude A ≡ θ q /θ E takes the value A = 2.95 ± 0.12, about 10 times smaller than in previous cases, because now A does not involve a factor |x ′ (φ)| ∼ µ All these details don't really matter much, since, like in previous case, this fit suffers from producing two narrow logarithmic divergencies not supported by the data.
Partial occultation by a small lensed object
Partial occultation by the microlense offers new aspects. Let it have an R-filter extinction radius R ext = θ ext d L ; light impinging within this radius gets extinct. We define
For a small lens, that is, in case θ ext < θ E and u ext < 0, the light, coming from a position with u > |u ext | has angle |θ − (u)| < θ ext , so when approaching us in the minus image, it will impinge on the back side of the microlens, get absorbed and cause partial occultation. For the quasar lensing, this means that light from regions far enough from the microlense angular positon will be occulted in the minus image. The plus image, on the other hand, has θ + > θ E and will not be occulted [21] . The magnification is thus given by (7), with µ + (u) unmodified and µ − (u) replaced by 0 for u > |u ext |. This case would keep the logarithmic divergencies upon crossing the quasar ellipse, while the tails of the profile would be smaller than in Fig. 2 . This worsens the fit, even though it remains well acceptable; still the best case is just the absence of occultation that was treated in section 3.2. Hence we shall no longer consider this possibility.
Partial occultation by an extended lensed object
The absence of logarithmic divergencies in the data can be explained by occultation when θ ext > θ E , i.e., when u ext > 0. In that case the minus image lying at angles |θ| < θ E is always occulted, while the plus image is occulted near the central crossing, viz. when θ < θ ext . The magnification is now given by Eq. (7), with µ + (u) replaced by 0 for u < u ext and µ − omitted completely. The logarithmic divergency is thus regularized.
While we fitted 7 parameters in section 3.2, there are 8 now. The best fit for our model has χ 2 = 2.07. The errors in µ y + and β may again be set to zero, since these parameters should be determined from other observations. Hence we count ν = 20 − 6 degrees of freedom, which leads to χ 2 /ν = 0.148. Also this lies below the Gaussian value 1, so we again conclude that the errors have been taken too conservatively by Colley and Schild [15] , and should probably be about 2.5 times smaller. After repairing by hand for this factor, we have artificially constructed a data set with χ 2 /ν ≈ 1.0. The best fit is then:
.770 ± 0.001 day, t 2 = 5.917 ± 0.002 day A = 1.08 ± 0.01, u ext = 0.10 ± 0.02
(One may well argue that the errors in the data should not be diminished, so that the errors in Eq. (12) should be remultiplied by the factor 2.5.) The value for u ext is small, but not unrealistic. The optimal microlense trajectory is plotted in Fig. 3 . The fit is presented in Fig. 4 with error bars of the data points artificially reduced by the factor 2.5.
PHYSICAL INTERPRETATION OF THE MODELS
Let us interpret these cases in terms of the Einstein radius, mass, distance and, where possible, the light extinction radius and temperature of the microlense.
1) The single microlense of section 3.1 has θ E = |x Fig. 1 , with error bars artificially reduced by a factor 2.5 so as to achieve χ 2 /ν ≈ 1.
speed v ⊥ ∼ 220 km/s, we get a Mpc distance and Earth scale mass,
These values are not unreasonable and refer to a microlense in the Galactic halo. But, as remarked, a sharp lensing peak is not exposed by the data. The speed v ⊥ ∼ 220 km/s is consistent with the microlense lying in the Galaxy, and this will remain the case for the more precise models to be considered next.
2) For the two microlenses of section 3.2 and v ⊥ = 220 km/s, we get Einstein radii, distances and masses
These events appear to happen well within the Galaxy. But, as stated above, the chance for the occurrence of two independent microlenses in the same night is slim.
3) In the case of section 3.3, a single microlense going into and out of the sight of the quasar ellipse, one has θ E = θ q /A = 0.81µas. The angular speed is v ang = 8.2 µas /day. A speed v rot = 220 km/s sets the distance and mass as
The values are consistent with previous cases, but the model still suffers from the logarithmic divergencies. 4) Partial occultation by a small object leads us back to the no-occultation case 3).
5) Lastly, we consider the case of section 3.5, a large lens causing partial occultation during the passages of the rim, thereby smoothening the logarithmic divergencies. One gets θ E = θ q /A = 2.2 µas and v ang = 45 µas day −1 . Hence its distance and mass are
so it lies nearby in the Galaxy, having half of the Earth mass. With u ext from (11), the physical Einstein radius
3 R ⊙ allows to fix the R-filter extinction radius,
Assuming that the lensing object is an isothermal, primordial gas cloud with radius not much larger than this, we take from the introduction the estimate for the temperature
This lies in the range of many observations and above the ∼ 13 K transition from gas to liquid, as it should, because as a liquid or solid the lens would be much more compact. The numbers in this section depend essentially linearly on our value µ y + = 11.4. To consider an extreme case, we note that a value of µ y + smaller by a factor 2 leads basically to a microlense distance enhanced by this factor and a mass reduced by it, so we remain in the ballpark of dozens of parsec distances and Earth scale masses. While the factor would cancel from its physical Einstein radius R E , so that it would not change much, the temperature would be reduced by basically this factor. Though such a T < 14 K temperature is in conflict with the physics of an extended cloud, the 14 K case may well remain possible within our error bars.
ON THE POSSIBILITY OF OCCULTATION IN MICROLENSING OF LMC STARS
The EROS and MACHO teams have ruled out compact objects -such as black holes, brown dwarfs and e.g. Jupiter-like gas planets -as putative MACHOs that make up the Galactic dark matter, but the conclusion by the MACHO team has been questioned recently by Hawkins [10] , because the Galactic halo appears to be less heavy than it was assumed a decade ago. Hence let us reconsider the case of lensing of the Large Magellanic Cloud (LMC).
We restrict ourselves to stars small enough for the point-lens approximation to apply. For an isothermal cloud positioned at distance d L ≡ xd LMC (0 < x < 1) towards the LMC one may derive that R ext /R E = M/M c , where (19) with r ei = R ext /R iso ≥ 1. For M > M c the situation is the one underlying the analysis of section 3.4: the minus image is always occulted, while the plus image is occulted upon near passage (for u < u ext ), whence the divergency of the lensing peak is truncated and replaced by an occultation dip in the middle, i.e., a signal with two peaks.
CONNECTION TO THE THEORY OF GRAVITATIONAL HYDRODYNAMICS
Below redshift z = 160 there are not enough photons to keep baryons at the photon temperature; instead the velocities diminish linearly in the scale factor, so that their temperature goes quadratically, T b = (1 + z) 2 0.017 K [22] . Hence at z ≃ 28 all hydrogen passes through the triple point temperature 13.8 K, allowing it to condense (liquify or even freeze) and form stars and galaxies from the age of 110 Myr on.
With neither WIMPs nor supersymmetry observed, it may pay off to consider alternatives for the theory of Λ cold dark matter. Gravitational hydrodynamics (GHD) presupposes nonlinear structure formation and puts forward that after the recombination, all gas breaks up in Jeans clumps of millions of solar masses, which themselves fragment into primordial cloudlets of about Earth mass, called micro brown dwarfs (µBDs); this turns the Jeans clumps into Jeans clusters of µBDs [23, 24] . Millions of Jeans clusters (JCs) then must embody the Galactic dark matter; this bold picture obviously softens the missing baryon problem. Till now, there have not been direct observations that support the existence of these Jeans clusters or µBDs; however, it appears that we can consider the discussed microlensewith its Earthscale mass as a µBD candidate.
GHD explains several problems at the Galactic scale, such as: the flattening of rotation curves; the origin of young star clusters in "tidal tails" of galaxy mergers; and the iron core problem [24] ; the Helium-3 problem and the wide-binaries problem [25] ; and also the last-parsec problem, the fast growth of super massive black holes; a maximum in the star formation rate; and the relation between the mass of the central black hole, the one of the bulge, and the number of globular star clusters [26] .
GHD has a nonlinear, top down structure formation with a dark age of 110 millions of years only [23, 27, 28] . The nonlinear structures would not be washed out by free streaming neutrinos. Hence eV-scale masses of active and possibly also sterile neutrinos is not ruled out in GHD.
GHD thus welcomes very early galaxies, like the one reported at redshift z = 11.9 [29] . It also explains why high redshift galaxies may already look regular and that nearby galaxies appear more regular than expected from standard cosmology [30] . Unfortunately, the GHD theory has not been shown to explain the cosmic microwave background spectrum and the matter power specturm in structure formation, while Big Bang Nucleosynthesis should likely involve chemical potentials for neutrinos [31] .
Cold ≥15 K gas clouds are abundant and often related to spinning dust. The cause for such a common lowest temperature despite very different environments is unknown, but µBDs provide an explanation. Being in principle primordial H-He clouds that tend to cool down to 2.7 K, they need to pass the first order gasto-liquid/ice transition line that starts from the triple point at T = 13.8 K and p = 7.04 kPa, and goes to T ∼ 13 K at p = 0. There are two cases: colder clouds which liquify and squeeze, difficult to observe, and those heated by stars keeping the temperature above ∼ 13 K and keeping their solar size. The resulting gas cloud with unresolved density concentrations, the µBDs, then comprises much more mass than estimated currently. The H clouds themselves having a 15 K temperature allows to thermostate the dust temperature at 15 K, without the need of assistance by stellar radiation. Evidently, the hidden baryonic mass would contribute to the Galactic "dark matter" budget, if not being all of it.
Let us return to the potential microlenses in the Galaxy. Our MACHO should be an µBD belonging to a Jeans cluster that lies in front of the Twin Quasar; unfortunately no Herschel picture is available to confirm this.
The optical depth for the partial occultation case is calculated as follows. Let the Jeans cluster have a mass M jc ∼ 10 5 M ⊙ and radius R jc ∼ 2 pc, so that it consists of N = 3 10 9M /M ⊕ of µBDs with average massM . The angular area of an JC is Ω jc = πR 
yr −1 can be as large as once per month. For the 5 observation nights in 1996/1998 and the 10 full days in 2000/2001, we would estimate the number of events to be maximally 12.5 day × 1/month = 0.4, which is very reasonable given that one event was indeed observed, the one analysed above. In conclusion, there appears to be a consistency between the properties of the lensing event and the theory of gravitational hydrodynamics.
CONCLUSION
We analyse five quasar microlensing models for the Colley -Schild (CS03) lensing event in the Twin Quasar [15] , which leads to a consistent picture of an event with Einstein radius of 1 µas, due to a lens with Earth-scale mass and located inside the Galaxy. We face the paradox of too small error bars (χ 2 /ν ∼ 0.15) together with a very small (∼ 10 −9 ) probability that the data do not represent a physical event. Like in the Gaussian fit by CS03, we take the position that the event is real and that error bars have been overestimated.
The peaks in the data are related to passing into and out of the quasar ellipse in the B-image. Narrow divergencies, not exposed by the data, are suppressed in the theory by allowing for occultation, which can be caused by a dense, primordial gas cloud of Solar size, large enough to occult a substantial part of the light paths. Viewed as isothermal, its estimated temperature of 17 K lies above the phase transition near 13 K, below which the cloud would liquify and be much smaller. It is remarkable that the resulting mass of about half that of the Earth, falls in the range predicted from Gravitational Hydrodynamics and is comparable to the estimated ∼ 3 M ⊕ mass of a population of MACHOs in the lensing galaxy of the same Twin Quasar [2] . Such clouds should not evaporate in a Hubble time [16] .
For microlensing the Twin Quasar is more ideal than point sources, since we observe the inner rim of the accretion disk as an ellipse, which is intersected twice. Hence when a microlense in the Galaxy passes through, it will have a zero impact parameter and two peaks in the intensity. Even with moderate precision data, we have determined separately the mass, distance and size of the microlens. Hence it would be interesting to have continuous data of the Twin Quasar's images, which allows both for a good determination of the present time delay between the two images, and to filter out possible microlensing events.
When the MACHOs are not compact objects such as black holes, but cold, solar-size gas clouds, occultation can occur during the lensing event. For lensing towards the Magellanic Clouds, this was first put forward in [24] and then further considered in [32] . The theory of Gravitational Hydrodynamics (GHD) predicts that the MACHOs are embedded in Jeans clusters, and may explain a part of the Galactic dark matter, the other part coming from cold or warm dark matter, or be all the dark matter if those forms of matter do not exist. The baryonic dark matter of the Galaxy would then be composed of Jeans clusters with mass of millions of solar masses, fragmented in cloudlets of Earth mass which, if warmer than 13K, have solar size, just like the object that emerged above as the most likely quasar microlens. The non-baryonic dark matter of galaxy clusters may emerge from neutrinos with eV-scale mass [31, 33, 34] . The latest work in this series finds a perfect match for the A1689 cluster and the cosmic dark matter amount [35] .
While in the theory of linear structure formation neutrinos would wash out relevant parts of the structures, they may not achieve that for the GHD nonlinear structure formation, and hence reappear as acceptable dark matter candidates.
To settle these fundamental questions, we propose to pay further attention to the possibility of occultation in microlensing. This will be possible in upcoming full time monitoring of the cosmos.
